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AbsTrACT
Objective Aged pension schemes aim to support material and non-material well-being of older populations. The current work aimed to describe dominant trajectories of material living standards in the decades prior to and following eligibility for an aged pension, and describe associated trajectories of physical and mental health. Methods Longitudinal data on living standards and indices of health Short Form 12 were collected over 2-12 years follow-up from 4811 New Zealand adults aged 55-76. Growth mixture models were used to identify dominant trajectories of living standards with age. Latent growth curve models were used to describe trajectories of physical and mental health associated with each living standards trajectory class. results A group characterised by good living standards with age (81.5%) displayed physical and mental health scores comparable to those of the general adult population. Smaller groups experienced hardship but increasing living standards (11.8%) and hardship and declining living standards (6.8%). While both groups in hardship experienced poor health in the decade prior pension eligibility, mental health improved among those with increasing living standards, while physical and mental health declined among those with declining living standards. Conclusion Under the current policy settings, a majority of older adults in New Zealand maintain a good level of living standards and health in later life. However, significant proportions experience material hardship and poor health in the decade prior to pension eligibility. Alleviation of material hardship may reduce health inequalities in later life.
bACkgrOund Socioeconomic inequalities in later life physical health, 1 2 mental health 3 4 and mortality 5 6 are well established. These associations are understood to reflect reciprocal and cumulative impacts of health and socioeconomic advantage and disadvantage across the life course. 7 While research continues into the influence of changes in income and associated living standards on health outcomes, [8] [9] [10] there is relatively little understanding of changes in income and living standards and health among older adults.
Social polices supporting income and living conditions of older adults recognise that older age may present challengesfor individuals in maintaining levels of well-being valued by society. The potential for retirement income polices to influence socioeconomic inequalities in health and life expectancy are well recognised. 2 5 6 However, increasing life expectancies and ageing populations have prompted several countries to review age criteria for pension eligibility 11 and are predicated on an ability of older adults to sustain health and material well-being into later ages (eg, via paid employment or accumulated assets). Inequalities in material wealth and health states with which adults reach pensionable age mean that income support will have distinct impacts on living standards within the population. Understanding socioeconomic inequalities and their associations with health in later life is vital for informed evaluation of later life health and retirement income polices. Methods which acknowledge the presence of subpopulations who may have distinct experiences of material and non-material well-being within the general population present a powerful tool in understanding this diversity of experience, its determinants and correlates.
new Zealand context
National surveys using non-income measures of material wealth suggest that older adults in New Zealand are a materially advantaged group relative to younger age cohorts. 12 While around 16% of adults aged 45-64 report experiences of material hardship, this is reduced to 7% among those aged 65+, 12 13 in part attributed to eligibility for a universal public aged pension scheme at age 65 for adults who meet minimum residency criteria. The single-person pension rate is around 40% of the average wage, reviewed annually and adjusted for inflation and represents a key source of income for residents aged 65+, 14 with only 12% of adults aged 65+ deriving income from other pension schemes. 15 These polices have been highly stable in recent decades, with age of eligibility last raised incrementally from 61 to 65 between 1992 and 2001.
Aims and objectives
The current work will describe trajectories of material living standards among New Zealand adults in the decades prior to and following eligibility for a public aged pension. A growth mixture modelling approach is adopted to identify subpopulations displaying distinct levels and changes in living standards with age. To assess the association of these living standards trajectories with health outcomes, we describe concurrent trajectories of physical and mental health associated with these living standards profiles.
Original research

MeThOds study design
Data were collected in nine waves of the Health, Work and Retirement longitudinal study conducted during 2006-2018. 16 Participants were recruited from random samples drawn from the New Zealand electoral roll in 2006, 2009, 2010, 2014 and 2016 . Oversampling of persons of Māori descent was undertaken to ensure adequate representation of the older Māori population. Sampled adults were sent a postal survey assessing living standards, health and demographic characteristics. Description of recruitment waves by age and birth cohort are described in online supplementary file 1.
Participants and inclusion criteria
Participants were included in the current analyses if they provided information on living standards in at least two surveys between ages 55 and 76. Of the 10 574 adults who responded to the study between 2006 and 2016, 9844 were observed at least once between the ages of 55 and 74. Of these, 4909 responded to two or more surveys between ages 55 and 76 (surveys 2006-2018) and 4811 provided adequate data on living standards at least twice during this period.
Variables
Age, gender, ethnicity, highest level of education and marital status were assessed at each survey wave. Participant marital status was highly stable over the observation period with 92.4% displaying no change in relationship status, with 5.5% indicating that they experienced a relationship loss (3.0% widowed, 2.5% divorced). Where change was observed, the most frequent marital status for an individual was used, else status at first observation was used. Participant mortality outcome between ages 55 and 76 during the follow-up period was derived from linkage to national mortality records at 14 May 2019 (99.4% match rate).
Material living standards were assessed using the Economic Living Standards Index Short Form (ELSI-SF), a 25-item nonincome measure of material well-being. 17 Such non-income-based measures are particularly appropriate for assessing material wellbeing of older adults, whose primary income may be an aged pension, regardless of accumulated material resources. Scores range from 0 to 31 with higher scores indicating better living standards. Scores are categorised as indicative of 'very good' (31-29), 'good' , 'comfortable' (24-21), 'fairly comfortable' , 'some hardship' , 'significant hardship' or 'severe hardship' (8-0) living standards, with the lowest three categories considered to indicate material hardship. 17 18 Physical and mental health were assessed using items of the SF-12 Australian and New Zealand form. 19 Standardised total scores for the physical and mental health components were calculated with reference to normative subscale scores and factor coefficients for the New Zealand population 20 and are interpreted relative to an average adult population score of 50 and an SD of 10.
Analysis plan
Mplus V.8.3 21 was used for all growth and regression analyses. SPSS V. 25 .0 was used to generate descriptive statistics. Item-level data were imputed within survey waves using the SPSS in-built expectation maximisation algorithm for the ELSI-SF where less than five items were missing, and with reference to guidelines for missing data imputation for the SF-12. Less than 1% of item data for any scale was imputed for any survey wave. Data were weighted for response characteristics with reference to age, gender, Māori decent and area-level socioeconomic deprivation 22 of original random samples.
Longitudinal data were restructured into eleven 2-year age brackets to represent increments in age for all growth models. Growth mixture models of change in living standards with age were estimated and the optimal number of classes was determined with reference to class size, class interpretability, Entropy and Average Posterior Probabilities of class separation and samplesize-adjusted Bayesian information criterion, and the samplesize-adjusted Lo-Mendell-Rubin likelihood ratio test assessing improvement in model fit between k and k-1 classes. 23 24 Entropy values of 0.40, 0.60 and 0.80 were considered to represent low, medium and high class separation. 25 Model intercepts were specified to describe participants at age 63-64 (prior to pension eligibility). Class proportions additionally weighted to account for oversampling design were reported to evaluate class proportions with reference to the general adult population. The associations of living standards class membership with demographic factors were assessed using the Mplus AUXILLARY R3STEP multinomial logistic regression procedure. 26 Latent growth curve models of physical and mental health with age were estimated to assess concurrent health trajectories associated with living standards class membership. Assessments of risks to inference associated with period and cohort effects are presented in online supplementary file 1.
resulTs Participants
On average, participants provided information on their living standards within 3.9 (SD=1.9) age brackets. Inspection of average ELSI-SF scores over observations indicates that a majority reported living standards categorised as very good (18.6%) or good (35.0%), with smaller proportions having scores regarded as representing comfortable (20.3%), fairly comfortable (11.3%), some hardship (6.9%), significant hardship (3.9%) or severe hardship (4.0%). Demographic characteristics for the overall sample are reported in table 1.
dominant trajectories of living standards with age
Growth mixture models specifying two, three and four latent classes were estimated and indices of model fit and class membership presented in table 2. Information criteria statistics improved with the number of classes estimated, and class separation was high for all models. Comparison of the range of average posterior probabilities associated with class membership indicated a two-class model displayed high class separation, with declines in certainty around class membership observed for the threeclass and four-class models. Likelihood ratio tests indicated that the two-class model displayed significantly better fit to the data than the overall (one-class) model, and the three-class model displayed better fit than the two-class model. The four-class model provided a small improvement to model fit, identifying two small classes.
Design-weighted class proportions and model estimates for the two-, three-, and four-class models are presented in table 3.
The two-class model characterised two subpopulations with distinct combinations of levels and changes in living standards with age. The largest group (C2 1 ) were characterised by mean scores indicative of good living standards at age 63-64, which remained stable with age. The second group (C2 2 ) were characterised by mean scores indicative of significant hardship at age 63-64, which improved with age. For this group, each one-step increment in age bracket was associated with an average 0.8point increase in ELSI-SF score.
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In the three-class model, estimates for the largest group (C3 1 ) remained consistent with those observed in the two-class model. The second group (C3 2 ) were characterised by scores indicating some hardship at age 63-64, and an average 1.6-point increase in ELSI-SF score with each increment in age bracket. Observed average living standards were no longer indicative of hardship at ages 67-68. The third group (C3 3 ) indicated the emergence of a small subpopulation characterised by some-significant hardship at age 63-64, and an average −0.8-point decline in ELSI-SF score with each increment in age bracket. Observations of average scores by age bracket, indicate living standards decline to ages 63-64, with estimates indicating significant hardship continuing throughout the observation period.
Estimates of the four-class model were largely consistent with those represented in the three-class model, with the emergence of a very small class in severe hardship (representing 3.4% design-weighted responses). Due to the limited potential for this profile to provide additional information, and its small class sizes, this model was not considered further.
In light of the substantial variations in living standards with age displayed by classes in the three-class solution, this was retained as the optimal model to represent dominant trajectories of living standards with age in the current data. Figure 1 illustrates the mean observed and estimated trajectory of living standards with age by class for the three-class model (C3). Patterns of living standards with age by class were inspected for each ELSI-SF subscale, and presented in online supplementary file 2.
demographic correlates of living standards
Demographic characteristics for each living standards class, and adjusted odds of class membership, are presented in table 1. Compared with the group characterised by good living (C3 1 ) standards, increased odds of belonging to a profile characterised by hardship prior to pension eligibility (C3 2 or C3 3 ) were associated with Māori decent, and not being in a married or de facto relationship. Those characterised by hardship but increasing living standards with age (C3 2 ) were additionally more likely to have no tertiary education and were more likely to be deceased during the follow-up period compared with those with good living standards. There were no differences in demographic characteristics between groups characterised by hardship prior to pension eligibility (C3 2 and C3 3 ).
Trajectories of health with age by living standards profile
Estimated coefficients for the linear models of physical and mental health with age by living standards profile are displayed in table 4. Line graphs depicting observed mean and 95% CIs for physical and mental health scores with age by living standards profile are presented in online supplementary file 3.
On average the group characterised by good living standards (C3 1 ) displayed physical health scores at age 63-64 that were within half a SD of the adult population mean. Physical health declined with age, with each one-step increment in age bracket associated with an average 0.7-point decline in physical health score. A positive covariation of the intercept and slope indicated that those in better health at age 63-64 displayed a faster decline in physical health with age. Groups characterised by hardship prior to pension eligibility (C3 2 and C3 3 ) on average displayed a level of physical health at age 63-64 approximately 1 SD below the population mean. While the group characterised by increasing living standards (C3 2 ) reported no change in physical health over time, those characterised by decreasing living Table 3 Mean (95% CI) growth parameters for two-, three-, and four-class growth mixture models of living standards (LS) trajectories with age est. population % †
Intercept (I) linear slope (s) Factor covariance (I-s) ‡ description Mean (95% CI) Variance ‡ Mean (95% CI) Variance ‡ Mean (95% CI)
Two-class model standards (C3 3 ) reported an average 1.0-point decline in physical health with each increment in age bracket.
In terms of mental health, on average the group characterised by good living standards (C3 1 ) displayed scores at age 63-64 comparable to the population mean, which remained stable with age. Those in groups characterised by hardship prior to pension eligibility (C3 2 and C3 3 ) on average displayed mental health scores approximately 1 SD below the population mean at age 63-64. While those characterised by hardship but increasing living standards (C3 2 ) reported an average 0.8 point increase in mental health score with each one-step increment in age bracket, those characterised by hardship and decreasing living standards (C3 3 ) reported an average 0.4-point decline in mental health with each increment in age bracket.
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What is already known on this subject ► Inequalities in health and mortality are shaped by experiences of advantage and disadvantage across the life course. ► Little is known regarding the efficacy of retirement income policies in supporting living standards and health among vulnerable adults. ► This study identified dominant trajectories of material living standards prior to and following eligibility for a universal age pension in New Zealand and describes the associated experiences of health. 
dIsCussIOn
Results indicate three major trajectories of living standards as adults approach and pass the age of pension eligibility in New Zealand. A majority of adults were characterised by good living standards prior to pension eligibility, which were maintained with age. Around 8.8% were characterised by experiences of hardship, but improved living standards with age. A small proportion (5.5%) were characterised by declining living standards prior to reaching age of pension eligibility, and continued hardship in later life. These subpopulations highlight inequity in living standards as experienced among the older the New Zealand population, and provide a model for the assessment of the demographic and health correlates of material hardship and its alleviation. Experiences of hardship were associated with known drivers of socioeconomic inequalities, such as not being in a married or de facto relationship. Current results similarly highlight socioeconomic inequalities in health spanning mid-later life. While the group characterised by good and stable living standards displayed levels of physical and mental health close to the adult population mean in the decade prior to pension eligibility, those classes characterised by material hardship experienced poor physical and mental health at these ages.
Current findings illustrate a decline in physical health with age among those with good living standards, likely representing a combination of the high level of physical health with which this group reach older age, processes of normal bodily ageing and transitions into retirement. While those adults characterised by hardship and declining living standards also experienced declines in physical and mental health with age, those whose living standards increased displayed no further decline in physical health, and improved mental health with age. Current observations that poor physical health was associated with declines but not improvements in living standards are consistent with findings of trends of health with income in other settings. 9 Improvements in mental health with age among older adults experiencing improved living standards may reflect positive impact of alleviation of material hardship. In addition to research illustrating a negative impact of financial hardship on mental health, 8 27 this finding is in line with qualitative research New Zealand retirees indicating a sense of ontological security associated with receipt of the age pension for those who have experienced chronic financial stress. 28 Future research assessing the reciprocal burdens of living standards, health and labour participation among those experiencing hardship may provide further insight into drivers of these inequalities which may not be evident when considering the broader population.
Current results confirm that socioeconomic inequalities in health among older adults are shaped long before pensionable age but suggest some (limited) capacity of universal pension system to reduce inequalities in health accumulated across the life course. Results highlight the low level of physical and mental health resources, prior to age of pension eligibility, associated with socioeconomic disadvantage. While financial security, poor physical health and poor mental health are consistent predictors of early retirement, 7 29 30 current results indicate that those most compelled to remain in employment due to financial need may be those least able to maintain health related ability to work. Research is lacking on health-related workability among older adults in New Zealand, however, initiatives to enable workforce participation in later life must also consider skill sets, the availability of suitable employment, the ability to obtain employment and willingness of employers to employ older workers.
strengths and limitations
Strengths of the current study include its random selection of participants from a representative sampling frame and substantial longitudinal follow-up of adults on established indicators of material living standards and health. Adults included in the analyses display distributions in living standards of mid-life and later life adults consistent with those of New Zealand population surveys, [12] [13] [14] and indicate that data represent adults experiencing a spectrum of severe hardship to very good living standards in the community. The analytical approach acknowledges the What this study adds ► A majority of older adults in New Zealand have good material living standards and maintain good health with age (86.1%). ► A minority experience material hardship and display poor physical and mental health prior to age 65. ► Mental health improves among those in material hardship whose living standards improve with age (8.8%). ► Physical and mental health decline for those in hardship whose living standards do not improve in later life (5.1%).
potential for significant differences in both the level and trajectory of living standards in later life under a universal pension system.
Conclusions
As populations live longer lives, expanding our knowledge about the material and non-material conditions associated with older age today will be important to understanding the diversity of needs, capacities and contributions of this large, increasing, and heterogeneous population. Current findings highlight that under current policy settings, a majority of older adults in New Zealand experience good living standards, physical and mental health in the decades prior to and following pension eligibility. However, smaller proportions of the population experience hardship in living standards, and poor health the decade prior to pensionable age. Current evidence suggests that increases in age of pension eligibility may disproportionately impact material and non-material well-being among disadvantaged adults.
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